We present a catalog of nearby exoplanets. It contains the 172 known low-mass companions with orbits established through radial velocity and transit measurements around stars within 200 pc. We include five previously unpublished exoplanets orbiting the stars HD 11964, HD 66428, HD 99109, HD 107148, and HD 164922. We update orbits for 83 additional exoplanets, including many whose orbits have not been revised since their announcement, and include radial velocity time series from the Lick, Keck, and Anglo-Australian Observatory planet searches. Both these new and previously published velocities are more precise here due to improvements in our data reduction pipeline, which we applied to archival spectra. We present a brief summary of the global properties of the known exoplanets, including their distributions of orbital semimajor axis, minimum mass, and orbital eccentricity.
INTRODUCTION
It has now been more than 10 yr since the discovery of the first objects that were identified as planets orbiting normal stars. The epochal announcement in 1995 October of 51 Peg b (Mayor & Queloz 1995) was confirmed within a week and followed within 2 months by two other planets, 47 UMa b and 70 Vir b . The unexpected diversity and mass distribution of exoplanets was represented well by those first three planets, as the first one orbits close in, the second orbits beyond 2 AU, and the last resides in a very eccentric orbit. The paucity of companions having larger masses, with M sin i between 10M J and 80M J , suggested a mass distribution separated from that of stars, rising with decreasing mass and peaking below 1M J (Marcy & Butler 2000; Halbwachs et al. 2000; Udry et al. 2003a) .
During the past 10 yr, over 160 exoplanet candidates have been identified orbiting stars within 200 pc, and most have been detected by Doppler search programs based at the Keck, Lick, and Anglo-Australian Observatories (the California & Carnegie and Anglo-Australian planet searches; e.g., Tinney et al. 2001) and teams based at l'Observatoire de Haute Provence and La Silla Observatory (the Geneva Extrasolar Planet Search; e.g., . Other Doppler programs have contributed important discoveries of nearby planets (Cochran et al. 1997; Endl et al. 2003; Noyes et al. 1999; Kürster et al. 2003; Charbonneau et al. 2000; Sato et al. 2005) . One nearby planet, TrES-1, has been discovered by its transit across the star .
Here we present a catalog of all known exoplanets that reside within 200 pc, containing the vast majority of well-studied exoplanets. This distance threshold serves several purposes. First, nearby planets and their host stars are amenable to confirmation and follow-up by a variety of techniques, including highresolution imaging and stellar spectroscopy with high signal-tonoise ratios, as well as astrometric follow-up (e.g., Benedict et al. 2001; McArthur et al. 2004 ). In addition, milliarcsecond astrometry for planet host stars within 200 pc can provide precise distance estimates, and most planet search target stars within 100 pc already have parallaxes from Hipparcos ( Perryman et al. 1997) . Third, nearby planet host stars are bright enough to permit precise photometric and chromospheric monitoring by telescopes of modest size, permitting careful assessment of velocity jitter, starspots, and possible transits (e.g., Henry 1999; Henry et al. 2000; Queloz et al. 2001; Eaton et al. 2003) .
This paper updates the last published list of exoplanets . The growth of the field is reflected by the discovery of over 100 planets in the 3 yr since the publication of that list of 57 exoplanets.
About a dozen exoplanet candidates have been discovered that reside beyond 200 pc, including a half-dozen in the Galactic bulge found in the OGLE survey and a few other planets found by microlensing (e.g., Torres et al. 2003; Konacki et al. 2003; Bouchy et al. 2005a) . Perhaps most notable are the first planets ever found outside our solar system, orbiting a pulsar (Wolszczan & Frail 1992) . Such distant planets reside beyond the scope of this catalog.
We include known companions with minimum masses (M sin i) up to 24M J . This is well above the usual 13M J deuterium-burning limit for planets adopted by the IAU. We do this for two reasons. First, uncertainties in stellar mass and orbital inclination complicate the measurement of sufficiently precise masses to apply a robust 13M J cutoff. Second, there is little or no evidence indicating that such a cutoff has any relevance to the formation mechanisms of these objects. We therefore use a generous minimum mass criterion for inclusion in this catalog and decline to choose a precise definition of an ''exoplanet. '' Two other planet candidates were detected by direct imaging, 2M 1207b (Chauvin et al. 2004 ) and GQ Lup b (Neuhäuser et al. 2005) . We exclude these from the tabular catalog due to their considerably uncertain orbital periods, eccentricities, and masses. Similarly, we exclude many Doppler-detected planets due to their lack of data spanning one full period, which precludes a secure determination of their orbits and minimum masses.
One might question the value of a catalog of exoplanets in the face of such rapid discovery. Without question, the catalog presented here will become out of date before it is printed.
11 However, this catalog offers many attributes of unique value. First, it contains updated orbital parameters for 90 exoplanets, computed anew from our large database of Doppler measurements of over 1300 stars from the Lick, Anglo-Australian, and Keck Observatories obtained during the past 18, 7, and 8 yr, respectively ( Butler et al. 2003; Marcy et al. 2005a ). These new orbital parameters significantly supersede the previously quoted orbital parameters in most cases.
Second, we use the latest estimates of stellar mass to improve the precision of the minimum planet mass, M sin i (Valenti & Fischer 2005) . Third, the catalog contains Doppler measurements for the planet host stars in our database, allowing both further analyses of these velocities and novel combinations with other measurements. The publication of this archive foreshows a forthcoming work (J. T. Wright et al. 2006 , in preparation) that will identify and catalog prospective exoplanets and substellar companions of indeterminate mass and orbital period. Finally, the catalog will serve as an archive of known nearby exoplanets and their parameters circa 2005. The catalog may serve ongoing exoplanet research, both observation and theory, and provide useful information for future exoplanet studies of nearby stars.
DATA
The radial velocity data here come from three sources: observations at Lick Observatory using the Hamilton spectrograph ( Vogt 1987) , at Keck Observatory using HIRES (Vogt et al. 1994) , and at the 3.9 m Anglo-Australian Telescope (AAT) using UCLES (Diego et al. 1990 ). These instruments, their characteristics, and typical uncertainties in the radial velocities they produce are discussed in the discovery papers of the exoplanets found with them (in particular, Fischer et al. 1999; Butler et al. 1998; Tinney et al. 2001) . We explicitly note here upgrades over the years that have significantly improved their precision at typical exposure times: the Hamilton spectrograph was upgraded in 1994 November, increasing the precision of a typical observation from 10-15 to $4 m s À1 ; in 2004 August HIRES was upgraded, increasing the precision of a typical observation from $3 to $1 m s
À1
; and the precision of UCLES data is 2-3 m s
. We have also revised our entire reduction pipeline, including an overhauled raw reduction package that includes corrections for cosmic rays and an improved flat-fielding algorithm, a more accurate barycentric velocity correction that includes propermotion corrections, and a refined precision velocity reduction package that includes a telluric filter and a more sophisticated deconvolution algorithm. We also now correct for the very slight nonlinearity in the new HIRES CCD. We have improved the characterization of the charge transfer inefficiency in the old CCD that limited its precision to $3 m s
, a problem not present in the new chip.
In previous works we have subtracted a constant velocity such that the median velocity of the set was zero (since these are differential measurements, one may always add an arbitrary constant to the entire set). Here we have applied an offset to the data so that the published orbital solution has ¼ 0, where is the radial velocity of the center of mass of the system.
For the above reasons the measurements listed here are more precise and accurate than the values given in our previous publications and will not exactly match the values given in those works. There may also be slight differences in the binning of measurements made within about 2 hr.
RADIAL VELOCITIES
In the table of radial velocities for our stars (available in full in the electronic edition of the Journal ), we report the time of observation, measured radial velocity, and formal uncertainty in each measurement. The uncertainties reported are measured from the distribution of velocities measured from each of 400 parts of each spectroscopic observation, as discussed in previous works (e.g., Marcy et al. 2005b) , and do not include jitter. We present a sample of this data set in Table 1 .
The table contains five columns. Column (1) contains the name of the star. Column (2) contains the time of observation as a Julian Date. Column (3) contains the measured precision radial velocity at that time, and column (4) contains the uncertainty in this measurement. Column (5 ) contains a key indicating which observatory made the observation: ''K'' for Keck Observatory, ''A'' for the AAT, and ''L'' for Lick Observatory.
In addition to the uncertainties published here, there are known sources of error associated with astrophysical jitter, the instrument, and the analysis. These sources combine to give an additional source of noise, collectively termed ''jitter.'' The magnitude of the jitter is a function of the spectral type of the star observed and the instrument used. Wright (2005) gives a model (for stars observed before 2004 August at Keck) that estimates, to within a factor of roughly 2, the jitter for a star based on a star's activity, color, T eff , and height above the main sequence. More recent measurements on HIRES will have less jitter due to the improved 
Decl. (J2000.0) (5)
Distance (pc) (8) Notes.-Units of right ascension are hours, minutes, and seconds, and units of declination are degrees, arcminutes, and arcseconds. For succinctness, we express uncertainties using parenthetical notation, where the least significant digit of the uncertainty, in parentheses, and that of the quantity are understood to have the same place value. Thus, ''0.100(20)'' indicates ''0:100 AE 0:020,'' ''1.0(2.0)'' indicates ''1:0 AE 2:0,' ' and ''1(20) Table 2 is also available in machine-readable form in the electronic edition of the Astrophysical Journal.
a No S-value available: star is assumed to be very inactive. b No effective temperature available: T eff is estimated from B À V using Flower (1996) . c This giant star has a poorly determined mass; both estimates are plausible. d BD À10 3166 appears to be a metalÀrich K0 dwarf. Based on its spectroscopic similarity to 55 Cnc (Gonzalez et al. 1999 ), a star 4.1 mag brighter in V band, we can crudely infer a distance $7 times greater than that star, or $80 pc.
e No parallax available: star is assumed to be on the main sequence. characteristics of the new CCD. Nonetheless, we adopt this model as an additional source of noise for all observations at all telescopes. We report these adopted jitter values in Table 2 .
ERRORS
We calculated uncertainties in orbital parameters through the following method, described in Marcy et al. (2005b) : We subtracted the best-fit orbital solution from the data and interpreted the residuals as a population of random deviates with a distribution characteristic of the noise in the data. We randomly selected deviates from this set, with replacement, and added this ''noise'' to the velocities calculated from the best-fit solution at the actual times of observation. We then found the best-fit orbital solutions to this mock data set. Repeating this procedure 100 times, we produced 100 sets of orbital parameters. We report the standard deviation of each individual parameter over the 100 trials as the 1 errors listed in Table 3 . For the derived quantities a and M sin i, we calculated these quantities from each mock data set and report the standard deviation in those quantities propagated with an assumed error of 10% in the stellar mass (which dominates the error budget for many planets).
Uncertainties in e and ! become non-Gaussian when e k e/2; in particular, ! and ! become ill defined when e ¼ 0. In order to report uncertainties in an intuitive manner, we calculate e in such cases as the geometric mean of e cos ! and e sin ! . In other words, for cases when e k e/2, we effectively model the uncertainties as a two-dimensional Gaussian in (e cos !, e sin !)-space where the values of e and ! reported in Table 3 are the coordinates of the center of the Gaussian and the error in e is its width.
For succinctness, we express uncertainties using parenthetical notation, where the least significant digit of the uncertainty, in parentheses, and that of the quantity are understood to have the same place value. Thus, ''0.100(20)'' indicates ''0:100 AE 0:020,'' ''1.0(2.0)'' indicates ''1:0 AE 2:0,'' and ''1(20)'' indicates ''1 AE 20.'' Spectroscopic parameters from SPOCS ( Valenti & Fischer 2005) have typical errors of 44 K in T eA , 0.06 dex in log g, 0.03 dex in ½Fe/H , and 0.5 km s À1 in v sin i. Errors in the corresponding parameters from Santos et al. (2004a Santos et al. ( , 2005 are 50 K, 0.12 dex, and 0.05 dex, respectively (v sin i is not quoted in these sources). We quote errors in parameters from other sources explicitly. Table 2 represents a compilation of data on the properties of the host stars for the nearby exoplanets. Columns (1) and (2) list the HD and Hipparcos numbers of the stars, and column (3) acts as a gloss for the Flamsteed, Bayer, or commonly used Gliese designations (e.g., 51 Peg, And, GJ 86), many of which appear in Table 3 .
STELLAR PROPERTIES
Hipparcos 12 provides accurate distances and positions to all stars in this catalog save two, BD À10 3166 and the host star of TrES-1. We quote coordinates, B À V , V magnitude, and distance to stars from the Hipparcos catalog in columns (4)-(8).
Columns (9)- (13) contain T eff , log g, abundance, v sin i, and mass for these stars, collected from the references listed in column (14). Most of these reported values come from the SPOCS catalog (Valenti & Fischer 2005) , whose measurements are based on detailed spectroscopic analysis and evolutionary models, and the catalogs of Nordström et al. (2004) and Santos et al. (2004a Santos et al. ( , 2005 .
Column (15) lists Mount Wilson S-values for many of the stars, most of which are drawn from Wright et al. (2004) , Tinney et al. (2002), and Jenkins et al. (2005) , but some of which are new to this work, measured in the manner described in Wright et al. (2004) . Column (16) lists the height of the star above the main sequence, ÁM V (a function of M V and B À V defined in Wright 2004) . Column (17) lists the jitter predicted by the model of Wright (2005) for those stars for which we have updated orbital parameters. We have added these jitter values in quadrature to the formal uncertainties when fitting for the orbital parameters listed in Table 3 . This procedure is also discussed in Marcy et al. (2005b) . Table 3 presents the Catalog of Nearby Exoplanets. For planets with recently published velocities and orbits (e.g., the HD 190360 system in Vogt et al. 2005) or those for which we have insufficient data for an orbital fit or no data at all (e.g., HD 1237b), we quote the most recently published solution. For all others, the orbital parameters in Table 3 represent the best-fit orbital solutions to the velocities in Table 1 .
CATALOG OF NEARBY EXOPLANETS
The name of each host star appears in column (2). Where available, we use Bayer designations or Flamsteed numbers to identify a star (e.g., 51 Peg, not HD 217014) since these names are more mnemonic than HD and Hipparcos catalog numbers, which are cross-referenced in Table 2 . For stars with no HD number (e.g., GJ 86), we use the most common designation in the literature. Column (3) gives the component name (b , c, etc.) of each planet. Component names are ostensibly assigned in order of discovery.
Columns (4)- (10) report the parameters of the best-fit solution to the observed radial velocities: P, the sidereal orbital period of the planet in days; K, the semiamplitude of the reflex motion of the star in m s
À1
; e, the eccentricity of the planet's orbit; !, the longitude of periastron of the planet's orbit in degrees; T p , the time of periastron passage as a Julian Date; T t , the predicted midtime of transit assuming i ¼ 90
; and the magnitude of a linear trend (in m s
) subtracted from the velocities required to achieve the fit. We have not calculated T p or T t values for orbital parameters collected from the literature, but we report them where present. Parameters for dynamical fits in Table 3 from the literature may use slightly different definitions of these parameters, using Jacobi coordinates and synodic periods (e.g., Rivera et al. 2005) .
Columns (11) and (12) contain the minimum mass (M sin i) and orbital semimajor axis (a) of the planet, calculated from the orbital parameters and the mass of the host star (M ? given in Table 2 ) using the following definitions:
where G is the gravitational constant.
Columns (13) and (14) report the quality of the fit as the rms of the residuals and 2 for the appropriate number of degrees of freedom, and column (15) reports the number of observations used in the fit. Column (16) contains the reference for the quantities in columns (4)- (10), (13), (14), and (15). For many planets (e.g., 51 Peg b), other groups have published an orbital solution independent of ours. In these cases, we cite the most recent such solution parenthetically in column (16). When this independent 12 Vizier Online Data Catalog, I/239 ( ESA 1997). 
T p (JD À2,440,000)
T t (JD À2,440,000) 
T t (JD À2,440,000)
N obs (15) Notes.-For succinctness, we express uncertainties using parenthetical notation, where the least significant digit of the uncertainty, in parentheses, and that of the quantity are understood to have the same place value. Thus, ''0.100 (20) Table 3 is also available in machine-readable form in the electronic edition of the Astrophysical Journal.
a When the uncertainty in e is comparable to e, uncertainties in ! and e become non-Gaussian. See f Eccentricity held fixed in fit. The quoted error in e represents the change in the e from the best fit required to increase the best-fit 2 by 1. g The exoplanets in this system have significant interactions, which renders Keplerian orbital elements inadequate for describing their orbits, since these elements are time variable. Lee et al. (2006) Charbonneau et al. (2005) find e cos ! ¼ 0:003 AE 0:0019. j The exoplanets in this system have significant interactions, which renders Keplerian orbital elements inadequate for describing their orbits, since these elements are time variable. Correia et al. (2005) report the mean longitude to be 266:23 AE 0:06 and 30:59 AE 2:84 for the inner and outer planets, respectively, at a Julian Date of 2,452,250.
k Laughlin et al. (2005) find e consistent with 0. l The exoplanets in this system have significant interactions, which renders Keplerian orbital elements inadequate for describing their orbits, since these elements are time variable. Rivera et al. (2005) report the mean anomaly of the b, c, and d components at JD 2,452,490.0 to be 175:5 AE 6:0, 308:5 AE 1:4, and 309:5 AE 5:1, respectively. 
T p (JD À2,440,000) Notes.-For succinctness, we express uncertainties using parenthetical notation, where the least significant digit of the uncertainty, in parentheses, and that of the quantity are understood to have the same place value. Thus, ''0.100 (20) solution is of comparable quality to that in Table 3 , we reproduce it in Table 4 .
NEW EXOPLANETS
We announce here five new exoplanets, HD 11964b, HD 66428b, HD 99109b, HD 107148b, and HD 164922b (see Figs. 1-5, respectively). Their orbital parameters and the properties of their host stars are listed among the other entries in the tables below. The data for these detections were obtained at Keck Observatory. All of these exoplanets orbit inactive stars (log R 0 HK < À5) that are metalrich (½Fe/ H > 0:1).
HD 11964 is somewhat evolved, sitting 2 mag above the main sequence. The fit for HD 11964b is good, but the 5.3 m s À1 residuals are comparable to the 9 m s À1 amplitude, placing the exoplanetary interpretation of the velocity variations somewhat in doubt.
DISCUSSION
For many exoplanets we find an improved orbital solution when we superimpose a linear trend and the velocity curve. Such systems likely contain additional companions of indeterminate mass and orbital periods substantially longer than the span of the observations. When such systems are observed long enough that the radial velocity signature of these more distant companions begins to deviate from a linear trend, these fits naturally become poor, even though double-Keplerian fits remain poorly constrained.
An excellent example is HD 13445b, which shows a strong trend of roughly À95 m s
À1
, consistent with the presence of a massive companion beyond 4 AU. The poor quality of the fit [ ( 2 ) 1/2 ¼ 2:1] may indicate curvature in the signal of the massive companion: indeed a double-Keplerian fit with an outer planet with P > 10 yr produces a fit with an rms of 4 m s À1 . This may be consistent with reports of a massive companion at 20 AU (Eggenberger et al. 2003; Els et al. 2001) . A second example is HD 68988, where the rms of the residuals of a double-Keplerian is 3.3 m s
, down from 6.4 m s À1 for a single-Keplerian plus trend model. In both of these cases the mass and period of the more distant companion are underconstrained, so the planetary nature of the companion is uncertain.
A forthcoming work (J. T. Wright et al. 2006 , in preparation) will comb the archive of velocities in Table 1 for companions, such as HD 13345c and HD 68988c, of uncertain mass and orbital period.
And.-The precision of the Lick data prior to 1995 is not as high as today (pre-1995 data scatter about the fit with an rms of $100 m s À1 ), and data before 1992 are particularly suspicious. The orbital elements in Table 3 represent a fit with data taken before 1992 excluded; Table 1 includes these pre-1992 data. . The semiamplitude, K, and goodness-of-fit parameters in Table 3 represent the fit from data presented here, with P and T t held fixed at the values from Charbonneau et al. (2006) .
TrES-1.-This planet transits its parent star, 2MASS 19040985+3637574 (GSC 02652À01324). Alonso et al. (2004) find R ¼ 1:08 þ0:18 À0:04 R J and i ¼ 88N5 þ1N5 À2N2 . The semiamplitude, K, and goodness-of-fit parameters in Table 3 represent the fit from data presented here, with P and T t held fixed at the values from Alonso et al. (2004) .
HD 189733b.-This planet transits its parent star. Bouchy et al. (2005b) Table 3 represent the fit from data presented here, with P and T t held fixed at the values from Wittenmyer et al. (2004) .
DISTRIBUTION OF EXOPLANETS
Figures 6-11 show the distribution of the exoplanets in this catalog. One must take care when interpreting these figures for at least two reasons: (1) selection effects make some aspects of these distributions inconsistent with the parent population of exoplanets, and (2) the selection effects of the various planet search programs are different. Marcy et al. (2005a) analyze the properties and distribution of planets detected around 1330 FGKM dwarfs monitored at Lick, Keck, and the AAT and discuss the biases in and uniformity of that sample. The figures presented here are best interpreted as describing the distribution of properties of the known exoplanets as drawn from multiple, nonuniform samples, as opposed to that of the parent population of exoplanets.
The target list for the California & Carnegie and AngloAustralian planet searches has been published in Wright et al. (2004) , Nidever et al. (2002) , and Jones et al. (2002) . A complete target list for the Geneva group is not public and not recoverable, although a list of HARPS target stars is currently available on the ESO Web site.
13 Both searches may be considered roughly magnitude limited within a set of B À V bins excluding giant stars, but both groups have also added additional stars using other criteria (such as metallicity). Figure 6 shows the minimum mass distribution of the 167 known nearby exoplanets with M sin i < 15 AU. The mass distribution shows a dramatic decrease in the number of planets at high masses, a decrease that is roughly characterized by a power law, dN /dM / M À1:1 , affected very little by the unknown sin i (Jorissen et al. 2001) . We have calculated the exponent in this power law with a linear least-squares fit to the logarithm of the mass distribution assuming Poisson errors. We neglected uncertainties in the masses of the planets due to uncertainties in stellar masses and the sin i ambiguity. For this reason, and because the surveys that detected these planets have heterogeneous selection effects, we regard this power law simply as a rough description of the distribution of known planets. A. Cumming et al. (2006, in preparation) find, for the more uniform sample of the California & Carnegie planet search, that the distribution of planets with P > 100 days is well fitted with a broken power law:
The low end of this distribution suffers from a selection effect common to all Doppler surveys: low-mass planets induce small velocity variations and so are difficult to detect and underrepresented in Figure 6 . Massive planets are easier to detect, making the apparent paucity of planets with M > 3M J and that of objects with M > 12M J (the ''brown dwarf desert'') real. Figure 7 shows the orbital distance distribution of the 167 known nearby exoplanets with 0:03 AU < a < 10 AU. Since orbital distance is a function of orbital period, the existing Doppler surveys are increasingly incomplete for a k 3 AU, corresponding to P k 5 yr. Note that the abscissa is logarithmic. Among the 1330 FGKM dwarfs studied by Marcy et al. (2005a) , the occurrence rate of planets within 0.1 AU is 1.2%. A modest (flat) extrapolation beyond 3 AU (in logarithmic bins) suggests that there exist roughly as many planets at distances between 3 and 30 AU as below 3 AU, making the occurrence of giant planets roughly 12% within 30 AU. The rapid rise of planet frequency with semimajor axis beyond 0.5 AU portends a large population of Jupiter-like planets beyond 3 AU. Figure 8 shows the distribution of periods among the known nearby ''hot jupiters.'' There is a clear ''pileup'' of planets with orbital periods near 3 days, suggesting that whatever orbital migration mechanism brings these giant planets close to their parent stars ceases when they reach this period. Alternatively, some breaking mechanism may stop them there, or may weaken inward of the distance, sending the planets into the star. Note that the Doppler surveys generally have uniform sensitivity to hot jupiters at all of the orbital periods in Figure 8 , so for massive planets there is no important selection effect contributing to the 3 day pileup. Figure 9 shows minimum mass as a function of semimajor axis for the 164 known nearby exoplanets with 0:03 AU < a < 6:5 AU. There is a dearth of close-in exoplanets with high mass that cannot be due to a selection effect since high-mass planets have large Doppler signatures; indeed Doppler surveys are generally complete with respect to high-mass, close-in exoplanets. Selection effects make detection of low-mass planets beyond 1 AU difficult, however, so it is not clear that the mass distribution for planets beyond 1 AU is different from that of hot jupiters. Figure 10 shows orbital eccentricity as a function of semimajor axis for 168 known nearby exoplanets. Planets within 0.1 AU are nearly always on circular or nearly circular orbits, presumably due to tidal circularization. Beyond 0.3 AU, the Fig. 8. -Distribution of periods among the known nearby hot jupiters. There is a clear pileup of planets with orbital periods near 3 days. Doppler surveys generally have uniform sensitivity to hot jupiters, so for massive planets there is no important selection effect contributing to the 3 day pileup. This distribution represents results from many surveys and so is drawn from an inhomogeneous sample. Fig. 9. -Minimum mass as a function of semimajor axis for the 164 known nearby exoplanets with 0:03 AU < a < 6:5 AU. Doppler surveys are generally incomplete for exoplanets with a > 3 AU, low-mass planets (M sin i < 1M J ) beyond 1 AU, and very low mass planets (M sin i < 0:1M J ) everywhere. This plot represents results from many surveys and so is drawn from an inhomogeneous sample. Fig. 10. -Orbital eccentricity as a function of semimajor axis for the 168 known nearby exoplanets. Planets within 0.1 AU are presumably tidally circularized. Beyond 0.1 AU, the distribution of eccentricities appears essentially uniform between 0 and 0.8. For most Doppler surveys, sensitivity is not a strong function of eccentricity for 0 < e < 0:8 and a < 3 AU. This plot represents results from many surveys and so is drawn from an inhomogeneous sample. Fig. 7. -Orbital distance distribution of the 167 known nearby exoplanets with 0:03 AU < a < 10 AU in logarithmic distance bins. Planets with a > 3 AU have periods comparable to or longer than the length of most Doppler surveys, so the distribution is incomplete beyond that distance. This distribution represents results from many surveys and so is drawn from an inhomogeneous sample.
distribution of eccentricities appears essentially uniform between 0 and 0.8. For most Doppler surveys, sensitivity is not a strong function of eccentricity for 0 < e < 0:7 and a < 3 AU. Figure 11 shows orbital eccentricity as a function of minimum mass for nearby exoplanets with M sin i < 13M J . We have excluded those planets that may have been tidally circularized, i.e., those for which a < 0:1 AU. This figure shows no strong correlation between eccentricity and mass, but close inspection shows that high-mass exoplanets (M sin i > 5M J ) have a higher median eccentricity than lower mass exoplanets.
CONCLUSIONS
We have remeasured precise orbital elements for planets orbiting stars for which we have precision radial velocity data from Keck, Lick, and AAO using the latest data and improved data reduction techniques. In addition, we have compiled the published orbital parameters of all other exoplanets within 200 pc, as well as spectroscopically derived stellar parameters of their host stars. Finally, we present four new extrasolar planets, bringing to 172 the total of known exoplanets in this catalog with a minimum mass M sin i < 24M J .
The 172 known exoplanets span a range of eccentricities, which weakly correlate with minimum planetary mass. Planets within 0.1 AU are nearly always in circular orbits, presumably due to tidal circularization. The 3 day pileup and the brown dwarf desert are both strongly apparent and unaffected by the important observational biases. Finally, the mass distribution increases sharply toward lower masses (roughly as the inverse of the minimum planetary mass) and toward larger orbital distance. Since these regions are where current surveys are most incomplete, this implies that many more low-mass and long-period planets await discovery as Doppler surveys cover a longer time baseline and become more precise. A forthcoming work will discuss some more speculative exoplanet candidates of this nature just emerging from our planet searches.
